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Structure of isozyme
 
diversity in the genera Carica
 
and Vasconcellea
 
in Colombia and Ecuador.
The development of microsatellite
 
markers has opened important prospects for breeding (in particular 
for marker assisted selection). These markers have exhibited much more polymorphism than the 
previously tested molecular markers (RAPD and AFLP). They have permitted a study of papaya 
genetic diversity in the Caribbean, which showed the existence of a geographical structure and 
confirmed the strong diversity of C.
 
papaya
 
in Colombia.
Diffusion of results
The project has generated 27 publications and communications, and given opportunities for eight 
student theses at the graduate and postgraduate levels. Several other papers are being prepared. 
New knowledge and technology generated
The seed storage conditions have been defined for ex situ conservation of germplasm collections.
A list of morphological descriptors has been developed, allowing
 
significant progress in our 
comprehension of the diversity of genetic resources of the cultivated Caricaceae. In particular, an 
unexpected heterogeneity has been observed in  babaco and baby-babaco, which should be taken 
into account in breeding and promotion of these fruits. In Costa
 
Rica, in situ
 
morphological 
characterization has shown differences between wild and cultivated forms.
The isozymes have confirmed the morphological observations in Vasconcellea. In addition they have 
shown an important genetic variation in C. papaya
 
in Colombia, with an important geographic 
component, and a strong differentiation among the accessions of V.
 
cundinamarcensis
 
of Colombia 
and Ecuador, with an important phenomenon of reciprocal introgression with
 
 
V.
 
stipulata
 
in the second country.
The PCR-RFLP technique was developed to study the diversity of chloroplast DNA in the Caricaceae. 
In the near future, its utilization will improve our comprehension of the phylogenetic relations among 
species. The cytogenetic and palynological characterizations have also contributed new elements for 
the study of these relations.
Sources of resistance to nematodes, PRSV and Erwinia, potentially useful in papaya breeding, have 
been identified in Vasconcellea. These resistances can be transferred by biotechnological techniques 
of in vitro
 
embryo culture, but the poor development of the interspecific hybrids remains an important 
difficulty for their introgression in the common papaya.
The joint analysis of virus  samples from Venezuela, Colombia and Ecuador, as well as other parts of 
the world, showed that the PRSV isolates from Colombia and Ecuador are very similar to those from 
Mexico, Florida, and Hawaii. On the contrary, a wide genetic variability was observed among the 
Venezuelan isolates. These results suggest that the adoption of control techniques, as cross
 
 
protection or the use of transgenic cultivars, could follow a similar strategy in Colombia and Ecuador 
and a few regions of Venezuela. In the other regions of this country, the potential of these control 
techniques looks much more limited.
The isozyme and molecular markers have clearly differentiated the genera Carica
 
and Vasconcellea, 
confirming the recent taxonomic reorganization.
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Objectives 
The objective was to strengthen and integrate regional efforts to find solutions to the major 
limiting factors of papaya cultivation in the Andean and Caribbean countries, collecting, 
conserving and studying the variability of the cultivated Caricaceae
 
and their wild relatives 
as well as the variability of their main pathogens in the participating countries, in an effort 
to develop genetic resistance through the application of traditional and biotechnological 
methods.
Activities
•
 
Germplasm collecting and conservation.
•
 
Germplasm characterization and diversity studies.
•
 
Selection of elite native genotypes elite for breeding.
•
 
Sanitation and dissemination of elite native genotypes for direct use (babaco).
•
 
Introduction of resistance genes in native or allochthonous commercial cultivars through 
a first cycle of intra-
 
and interspecific crosses.
•
 
Study of the variability of the principal pathogens and pests in
 
the participating countries: 
papaya ringspot virus (PRSV), bacterial canker, anthracnose, and nematodes.
•
 
Development of marker assisted introgression to introduce resistance/tolerance to the 
bacteriosis (Erwinia
 
sp.) and/or PRSV.
•
 
Training of regional scientists in taxonomy, germplasm
 
management, bacteriology, and 
biotechnology
Methodology
•
 
Training in papaya taxonomy and germplasm management.
•
 
Collecting, recovery, exchange, and conservation of papaya genetic
 
 
resources, including a basic study on seed storage.
•
 
Botanical and agromorphological characterization and evaluation 
of germplasm field collections.
•
 
Evaluation of susceptibility to bacterial canker
 
(Erwinia
 
sp.), virus and 
nematodes, including study of plant-host interaction.
•
 
Isozyme and molecular characterization (PCR-RFLP, SSR).
•
 
Cytogenetic and palynological characterization.
•
 
Interspecific hybridizations and backcrosses.
•
 
Study of the variability of the two main pathogens (PRSV, Erwinia
 
sp.).
Overall results
•
 
Four national field collections, with a total of 377 
accessions, characterized morphologically in situ
 
and/or 
ex situ. In situ
 
morphological characterization of 46 
accessions in Costa Rica.
•
 
Characterization of 147, 69, and 68 accessions by
 
 
isozyme, microsatellite
 
and PCR-RFLP markers
 
 
respectively.
•
 
Cytogenetic and palynological characterization of 21 
accessions from seven species.
Equatorial and polar view of Caricaceae
 
pollen, 
scanning electron microscopy. a-b)
 
V. cauliflora; c-d) 
V. sphaerocarpa; e-f) V. crassipetala.
•
 
Identification of sources of resistance against
 
 
PRSV in V. cundinamarcensis
 
and V. cauliflora
 
and 
against Erwinia
 
sp. in V. cundinamarcensis
 
and 
V. goudotiana.
•
 
Obtention of interspecific hybrids and
 
 
identification of elite genotypes for papaya and 
babaco.
•
 
Inventory of the strains of PRSV and Erwinia
 
in the participating countries, and study of 
their variability.
•
 
National scientists trained in taxonomy
 
, 
germplasm management, bacteriology, and
 
 
biotechnology.
PRSV attack and particles   i l Bacterial canker
 
(Erwinia
 
sp.)
Cryopreservation of seeds
